Newcastle upon Tyne ONE of the important actions of hormones is the regulation of the transfer of ions, particularly phosphate, across the cell walls of various organs. The kidney is an interesting organ to study in that it is possible to investigate experimentally the transfer of phosphate across the renal tubule in man. The maximum tubular reabsorption of phosphate (Tmp) is a measure of the amount of phosphate transferred in unit time across the cells of the renal tubule.
It is well known that parathyroid hormone influences the tubular reabsorption of phosphate and patients with hyperparathyroidism have a low Tmp (Anderson, 1955a) . It is not often realized that this is only one of several hormones that act on this mechanism. The following studies were undertaken to test the validity of this hypothesis.
The Tmp has been determined in the following studies by means of a three-hour phosphate infusion (Anderson, 1955b) . 3 patients, who had rheumatoid arthritis for many years and were about to receive cortisone, had control infusions before treatment and a further infusion while on 75 mg. of cortisone a day; in each case, the cortisone depressed the Tmp. 3 normal subjects had phosphate infusions before and while taking 100-200 mg. of cortisone a day; in 2 subjects the Tmp fell with cortisone, in the other subject there was no change in spite of the fact that he showed signs of an excess of circulating corticoid. 2 patients with Addison's disease had a phosphate infusion while receiving 37-5 mg. of cortisone a day and the Tmp in each of these patients was within the normal range. Thus, an excess of cortisone in man depresses the Tmp below normal. Roberts and Pitts (1953) Tmp. They also showed the typical stigmata and had glycosuria and a diabetic type of glucose tolerance curve. One patient with hypogonadism had a high Tmp before treatment but 250 mg. of microcrystalline testosterone a month for three months had no effect on his Tmp. However, his fasting plasma inorganic phosphorus concentration fell from 4-5 to 3 8 mg. per 100 ml. Thus cortisone, thyroid hormone, growth hormone and possibly testosterone play a part in the regulation of the transfer of inorganic phosphate across the renal tubule.
